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A women in labour posses one of the most critical of all problems to 
the anaesthetist. The anaesthetic care of the obstetric patient differs tVoni that 
other non-pregnant counterpart because of the physiological changes in the 
parturient, the presence of a second individual (the fetus) who is also 
affected by the anaesthetic process and the fact that the majority of request 
for anaesthesia are unplanned and urgent. 


The success of anaesthesia in obstetrics depends largely upon surgical 
demand and materno-foetal well being. Hence the aim of anaesthesia is to 
pro\ ide safet>' and comfort to the mother, minimal neonaial depression and 
optimal working condition for the obstetrician. 


The choice of anaesthetic technique between genera! and regional 
(epidural, spinal or combined epidural spina! ) anaesthesia, which depends on 
patients preference to e.xisting medical condition, the reason for surgery, the 
degree of urgency and the anaesthetist judgement and e.xperience. 


Regional anaesthesia is the most commonly employed technique as 
compared to general anaesthesia, as it is cost effective and has minimal 
incidence of aspiration. But regional anaesthesia is a time consuming 
procedure and does not allay anxiety and fear of this particular group of 
patient who are tired, anxious and exhausted and want to become 
unconscious as early as possible to avoid stress of surge-y. Moreover tliere is 
a increased chance of hypotension which may produce serious foetal hypoxia 
affecting there by the neonatal out come. 


Genera! anaesthesia, the alternative technique for caesarean delivery 
overconies the problems of regional anaesthesia. A good general anaesthesia 
is fundamentai to the success and feasibility of obstetrical surgery practice. 
An ideal induction agent for caesarean delivery should be rapid and smooth 
actiftg, shorter in duration, devoid of cardiovascular and respiratory side 
effects and should be safe for both mother and foetus alike, should give good 
operating condition, as also devoid of post operative nausea and vomiting. 


After introduction in 1934 by Water and Lundy, Thiopentone sodium 
because of its property of rapidly acting, act in one arm-brain circulation, 
producing peaceful sleep, gained rapid acceptance world wide and it remains 
to this day the commonest used induction agent for obstetric surgery. 
AUhough, Thiopentone sodium is quite safe but is not devoid of certain 
ach erse effect like cardiovascular and respiratory depression, cough, sneeze, 
hiccup, pain and thrombophlebitis at the site of injection, nausea, vomiting, 
prolonged somnolence, psychic problem, motor disturbances, acute 
tolerance, true cutaneous allergy, anaphylaxis, laryngospasm, bronchospasm 
and neonatal depression. 

-After Thiopentone sodium many intrax'cnous induction agent were 
introduced. These drugs lost their popularity because of their adverse 
effects ■ 

Propanadid, eugenol derivative, ultra short-acting non barbiturate is an 
oil base compound, causing hyperpnoea, tachycardia, cardiovascular 
depression or even cardiac arrest. Histamine release cause severe 
hypotension which lead to foetal hypoxia due to decrease in foetal blood 
flow, it can also causes allergic reaction and thrombophlebitis. 




Aithesin a mixture of two steroids (alphaxalone+aiphadolone), causes 
tachycardia, hypotension, apnoea, muscle tremors, cough, hiccup and 
laryngospasm. The most important complication with its use is severe 
bronchospasm and circulatory collapse, an anaphylactoid reaction. 
Hypotension due to it can cause foetal hypoxia. 

Etomidate, nonbarbiturate, an oil base compound, causes pain at site 
of injection, apnoea, increase in muscle tone and a high incidence of 
i nvo! untary mox'ement. 

Diazepam, iipid-soluble benzodiazepine, is an oil base compound, 
causes venous irritation and thrombophlebitis. It causes slow onset of 
induction, rapidly crosses the placenta and with its metabolite ncrdiazeparn 
produces prolonged effects including neonatal ventilatory depression, 
impaired thermoregulation, hypotonia and raised bilirubin serum 
concentration. 

Midazolam, a water soluble benzodiazepine has slow onset of action, 
causes respiratoiyp depression, prolonged sedation and more neonatal 
depression than ketamine and thiopental. 

Ketamine causes increased skeletal muscle tone, with co-ordinated but 
seemingly purposeless movements, psychic emergence. Hypertension and 
tachycardia occur due to its sympathomimetic activity, causes uterine 
vasoconstriction leading to decrease foetal blood flow resulting foetal 


Now presently Propofol, the most recent nonbarbiturate intravenous 
anaesthetic is introduced in to clinical practice by Kay and Roily in 1977. 
They confmned the potential of Propofol as an anaesthetic induction agent. 
Because of its rapid onset of action, short duration with rapid and clear 
headed emergence and lack of cumulative effect. Propofol has become very 
popular. It is also known to exert antiemetic action. 

Since October 16, 1846 to the present day has been a long journey of 
more than one and half century. Scenerrio of intravenous anaesthesia is still 
changing because there is no ideal drug for induction of anaesthesia for 
caesarean section, presently, Thiopentone sodium is by now established as 
the induction agent of choice lor caesarean section but work with Propofol 
for this purpose is still lacking. It is therefore worth while to study Propofol 
as an induction agent in obstetric practice particularly as far as safety of 
mother and neonate is concerned. 



io evaiuate the efficacy of Propofol as an induction agent as 
compared to Thiopentone. 


To assess maternal and foetal well being during Propofol induction 
against 1 hiopentone for caesarean sections. 
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REVIEW OF LITERAT 


In the mid seventeenth centurv', soon after the description of the 
circulatory system by Harvey (1628), Percival Christopher Wren and Daniel 
Johan Major (1665) conceived the idea of injecting medicinal compounds 
directly in to the blood and performed the first experiment. Wren injected the 
opium solution in to the venous system of a dog by means of a quill fastened 
to bladder. The injection "stupefied” the dog with in a short time without 
killing it. 

Pierre-Cyprian Ore (1872) is regarded as the true pioneer of 
intravenous anaesthesia. He used chloral hydrate intravenously to produce 
anaesthesia. But several unfortunate post operative deaths conspried against 
the acceptance of this method. 

This followed another hiatus of 33 years. The process was started 
again by Krawkow (1905), who injected Hedonai (methyl-propyl-carbinal- 
urethane). Four years later Burkhardt popularised the intravenous use of 
Diethyl ether and Chloroform. 

Neol and Souttar (1913) reported the use of intravenous paraldehyde 
followed by MgS04(19i6). 

Nakagawa (1921) used Alcohol intravenously to induce surgical 
anaesthesia. 

Barbituric acid was synthesized by Baeyer (1864), but its narcotic 
effect was not discovered. Later barbutric acid (Veronal) was synthesized by 


Fischer and Vonmering (1903). Somnifaine was the first barbiturate to be 
given intravenously by Bardet (1924). 

Father of intravenous anaesthesia, Helmeet Weese (1932) used 
Hexobarhitone. It was the first drug to make intravenous anaesthesia 
popular. 

Sodium Pentothal, ultra short acting hypnotic synthesized by Ernest 
Henr\ \'oKviier and Doralee Turben (1932) was first introduced into clinical 
practice b> Lundy and Waters in 1934. Although Lundy published the first 
report, but it is Waters to whom belongs the distinction of first clinical 
administration of Thiopentone in man. Its late in the body and distribution 
was described by Brodie (1950). But unfortunately due to lack of an 
understanding of its pharmacokinetics, it was used in the same manner as 
diethyl ether and chloroform for the induction and maintenance of general 
anaesthesia and resulted in disasters including hypotension and prolonged 
sleeping times. It also lead to the casualties at Pearl Harbour resulting in so 
many deaths that intravenous Thiopentone was described as ‘an ideal drug 
for "EUTHANASiA". An understanding of its pharmacokinetics and its 
desirable pharmacological properties made Thiopentone the standard 
anaesthetic drug to induce anaesthesia, but certain adverse effects like 
cardiovascular and respiratory' depression, somnolence, psychic problems, 
motor disturbances, anaphylaxis, bronchospasm, cough, hiccup, nausea and 
risk with intra arterial injection mar its popularity as an ideal induction 
agent. 

After Thiopentone sodium, many inducing agents were introduced 
with many side effects like Eugenol Derivatives (Propanadid) which is oil 
base compound causing increased incidence of phlebitis and release of 
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histamine causes allergic reaction, with Althesin anaphylactoid reaction, 
with Htoinidate which is also oil base compound produces local pain, 
Diazparn also produces thrombophlebitis and with ketamine psychic 
emergence. 

Propofol is the most recent intravenous anaesthetic was introduced 
liuo ciiiucai practice by Kay and Roily in ld77, who cosifsnned the potential 
of Propofol as an anaesthetic induction agent. Because of its rapid onset of 
action, short duration with rapid and clear-headed emergence and lack of 
cumulative effect, it reduces pressure on post operative facilities, with less 
incidence of nausea and vomiting in comparison to any other inducing agent. 

A brief review of the pharmacokinetics and pharmacodynamics of 
Thiopentone and Propofol would therefore not be out of place beibre a 
discussion of there effect and utility as induction agents in clinical obstetric. 
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Thiopentone is a derivative of barbituric acid (2-4, 6 trioxohexa hydro 
pvrimidine). It is an ultra short acting barbiturate. It differs fi-om its 
predecessor pentobarbitone in having a sulphur atom rather than oxygen 
attached to one carbon atom resulting in more rapid induction and recovery. 



5 ETHYL-5( 1 -METHYL - BUTYL) - 2-THIOBARBITURIC ACID 


MECHANISM OF ACTION 

Sedative hypnotic effect of Thiopentone is due to enhancement of 
action of GABA, while GABA mimetic effect i.e. directly activating 
chloride channel at slightly higher concentration may be responsible for 
barbiturate anaesthesia. 


PHYSICAL PROPERTiES 


The drug is used in the form of its sodium salt. Sodium Thiopentone is 
a pale yellow amorphous powder with a bitter taste and slightly sulphurous 
smell. Thiopentone is supplied in vials .25 g, .5 g or l.Og. Thiopentone is a 
weak acid and its pKa is 7.60 and has optimal aqueous solubility at high pH 
values. .A.I physiological pH, it is slightly more than half in the nonionised 
state. The commercial preparations contain sodium carbonate which prevent 
precipitation of the free acid by atmospheric COi and results in an alkaline 
solution (pH - 10.5-1 1.0), solution is made 2.5% and it is stable for 1 week 
if re fri aerated. 

Hypnotic activity is introduced into barbituric acid molecule by the 
addition of side chains, especially if at least one of them is branched in 
position 5. The length of the side chain in the 5 position intluences both the 
potency and duration of action of the barbituric acid derivatives. Replacing 
the oxygen atom with a sulphur atom at position 2 of an active barbiturate 
produces a barbiturate, with a more rapid onset and a shorter duration of 
action the thiobarbiturates. Methylation of an active barbiturate in position 
increases incidence of excitatory side effects. 

Thiopental exists in 2 type of isomer (1) and (d) because of presence of 
asymmetric carbon atoms in one of the side chains attached to carbon 5 of 
the barbiturate ring. The (I) isomer is nearly twice as potent as the (d) 
isomers despite their similar access to the central nervous system. 
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PH A RM A COKINETICS : 


When administered intravenously, on first circulation, much of the 
drug is taken up from the injected bolus by tissues of high blood flow 
particularly the central nervous system and vital organs kidney, liver. The 
rate of drug transfer is very fast because of Thiopentone's lipophilic property 
and this con-elates with it's rapid onset of anaesthetic action. Peak level in 
vessel rich tissue is reached in 1-2 min, becau.se of its high solubility 
(partition coefficient) it diffuses rapidly into brain and subsequent slower 
transfer of the drug from the plasma occurs to other tissues which are less 
well perfused, first to muscle and later to fat depots. Such that plasma drug 
concentrations fall markedly and quickly, equilibrium with the muscle does 
not occur for about 15 min after administration. .Although Thiopentone 
sodium is lipid soluble but because of poor vascularity of fat, concentration 
of drug increases in fat lately over about 2 hours. .As the drug leaves the CNS 
for the peripher) , recovery of consciousness ensues. At this time, most of the 
injected drug dose is still present in the body, nearly redistributed to the 
tissues. Eventually, sequestration occurs to fat depots, where the drug 
remains for many days in equilibrium w'ith the relatively minute quantity in 
the plasma. 

In the plasma. Thiopentone is bound with protein, predominantly 
albumin, to a normal extent of 70-80%. At high concentration of drug, the 
proportion bound is markedly reduced. 

This binding limits the concentration of Thiopentone in free 
solution which is readily available for transfer to the brain in old age and in 
severe liver disease or malnutrition, where protein binding is impaired due to 


h}po-proteinemia. More drug is available for transfer and an exaggerated 
anaesthetic response may result. In such circumstances. Thiopentone sltoufd 
be given in appropriately smaller dose. Drug which binds with proteins 
potentiate the effect of Thiopentone. Thus suiphafuraiole and probenecid 
both exaggerate the response to standard dose of Thiopentone. 

Thiopentone is eliminated almost entirely after metabolic degradation 
in the liver, less than 0.5 percent being excreted unchanged in the urine. 
Hepatic extraction ratio is 0.1 - 0.2. Metabolism renders, the molecule less 
lipid and more water soluble, thus depriving it the biological activity and 
rede.'-ing it less readily reabsorbed in the renal tubules. The pathways 
involved in the liver is three fold 

1 . Side - chain oxidation at Cs 

2. Oxidation replacement of sulphur at Ci to form a small quantity of 
the drug's oxy equivalent, Pentobarbitone. 

3. Ring clevage to form urea and a three carbon fragment. 

Hepatic dysfunction slows elimination and can prolong recovery, 
though only after large doses. 

The rate at which distribution and elimination occurs into three 
exponentials which represent distribution to high blood flow ared (al) 
distribution to low blood flow areas such a fat (a 2) and elimination (p). 
Thus half lives in young healthy patients with in the ranges 
tti - 1.7 to 6.5 min. 

a > 


23 to 71 min. 


True drug elimination is therefore very slow, a total body clearance is high 
(82 288 inl/min) indicating that the reason underlying slow elimination is 

the large distribution volume which makes most of the drug inaccessible to 
the liver for its breakdown. 

There are two important practical consequences of the prolonged 
elimination of Thiopentione : 

( 1 ) The residual effects of even a small single dose wdi! persist for 
many hours, reducing mental anxiety and having an additive effect 
with other sedatives. 

(2 1 1 he use of repeated small doses or infusion results in cumulation in 

adipose tissues and persistent effects for many days. 

The usual induction dose is 4-5 mg/kg. for healthy adults. 

Interpatient variability in the dose requirement for female can be 

calculated by formula 

Dose (mg) = 300 + weight - 2 x Age -50 

FACTORS INFLUENCING PHARMACOKINETICS ' 

Ert^snuftcY : Pregnancy has little inOuence on the pharmacokinetics of 
Ihiopentone and although the clearance is greater in pregnant patients, the 
elimination half-life is longer. The drug diffuses freely across the placental 
barrier but the rapid redistribution in the maternal tissues between induction 
of anaesthesia and delivery is a major factor in producing a more alert baby 
than the mother’s state would suggest. Certainly the umbilical venous 
plasma concentrations, which should be similar to those entering the feta! 
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brain, were well below the arterial plasma concentrations required to produce 
anaesthesia in adults. 

Obesity : Patient have greater volume of distribution so longer termina! half 
time, also greater clearance but difference becomes insignifcant if values are 
normalised by body weight. 

Rate of Administration : Slow injection rate are associated with a reduced 
incidence of apnoea and a significant decrease in arterial pressure. Rapid 
injection is associated with increased number of side effects. 

Dru2 plasma protein bindins : Hypoproteinemia in case of renal failure or 
malnutrition or due to any other cause results in reduced plasma binding of 
drug, so required induction dose is reduced. But clearance and elimination of 
the drug is unchanged in case of renal lailure and affected only with very 
high do,ses in cirrhosis. 

()H of Blood : Acidosis reduces the Thiopentone concentration in the plasma 
bv up to 40%. 

Age ; Increasing age in associated with lower induction dose of Thiopentone 
because of lower cardiac output and failure to compensate for the effects of 
the drug on the circulation. 

PH A RMA COD YNAMICS 

1. Central Nervous System : 

Thiopentone rapidly crosses the blood brain barrier and the 
concentration in the CSF, reaches a level almost as high as that of the 
unbound drug in the plasma. It causes sedation, hypnosis, anaesthesia and 
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respiratory depression like other barbiturates depending on the dose and rate 
of injection. I'here is an anticonvulsant action also. It produces progressive 
depression of the CNS. The cerebral cortex and ascending reticular 
activating system are depressed before the medullary centres. In clinical 
practice this is produced so rapidly that the classical signs of anaesthesia are 
of no value. Although respiratory depression is marked, patient with apnoea 
may yet react to a surgical stimulus. 

Cerebral metabolic rate fall by about 50%, cerebral blood flow is 
reduced by 30-50%. In addition reduction in cardiac output and arterial 
blood pressure lead to secondary effects on cerebral perfusion. CSF pressure 
is also reduces. Thiopentone in dose insufficient to cause unconsciousness is 
antanalgesic and this sensitivity to pain lasts into the post operative period. 

Acute tolerance : is seen with Thiopentone. There is a relationship between 
the induction dose of Thiopentone and the blood Thiopentone level at which 
patients awake from anaesthesia. The greater the induction dose, the greater 
will be the increments of drug required to maintain surgical anaestliesia. 
Ek'cause of acute tolerance it is difficult to correlate blood levels with depth 
of anaesthesia but about 7 pg/ml is an average level. 

Return of normal menial faculties does not accompany apparent return 
of consciousness. Patient must not drive a car or engage in responsible 
activity for 24 hrs. 

2) CARDIOVASCULAR SYSTEM 

Under light anaesthesia, there is wide spread dilatation of the muscle 
and skin vessels but no obvious alteration in the total peripheral resistance. 
The increase in peripheral flow is compensated by constriction of the 
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spianchnic and renal blood vessels so that the blood pressure and cardiac 
output renuiins rclaliveiy utichanged. 

In contrast, the rapid induction with bolus dose causes a reduction in 
arterial blood pressure, left ventricular stroke work index, pulmonary wedge 
pressure with marked peripheral vasodilatation. Peripheral vasodilatation 
causes pooling of blood in the extremities and reduction of the venous return 
to the heart leading to decrease in cardiac output. There is some degree of 
tachycardia (10-20%) which with lower doses contribute to maintenance of 
the blood pressure and cardiac output. 

Higher doses of it causes increasing myocardial depression and 
vasodilatation but tolerable with normal cardiovascular system. 

Dysrrhythmias occurs in a proportion of cases and are usually 
ventricular extra.systo!es. The ability to compensate these changes is 
impaired in hvpovolemic patients, so induction is hazardous in patients with 
compensated shock states. Also in patients with treated hypertension, heart 
can not compensate so Thiopentone induction may be dangerous. Patient 
with fixed cardiac output as with mitral stenosis, cardiac tamponade also 
required slow administration of the drug with careful assesment of 
anaesthetic depth. 

RESPiRA TOR Y SYSTEM : 

Thiopentone in common with other barbiturates is a potent respiratory 
depressant, that it depress the spontaneous respiratory rate and depth and 
depress the sensitivity of the respiratory centre to CO 2 . In deep anaesthesia 
with Thiopentone respiratory drive is maintained largely by the carotid sinus 
and is related to hypoxia. Depression of respiratory centre is antagonised by 
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surgicai stimuli and potentiated by opioids, depending on the dose and rate 
of injection. I’he usual sequence of events when a dose of Thiopentone is 
given slowly is for a few deeper breaths to be taken just prior to the loss of 
conscionsness. There may be a brief period of apnoea due to direct effect of 
Thiopentone on respirator}' centre coinciding with a low CO2 tension from 
the preceding deep breaths. Respiration returns gradually and then further 
fade away as more Thiopentone is given. 

During light anaesthesia, there is heightening of the laryngeal reflexes 
so that minor stimuli, local or remote tnay cause laryngospasm. If 
predisposing factor as sensitive bronchial tree in asthma or stimulation of the 
larynx by mucus is present, the patient may develop Dronchospasm or 
laryngospasm but Thiopentone does not it seif cause these conditions so it is 
preferable to avoid Thiopentone in asthmatic patient. Cough and hiccup are 
uncommon during induction with Thiopentone 

■^) LIVER AND KIDNEY 

Ther-e is no evidence that Thiopentone adversely affects liver function 
unless hypoxia is present in conventional induction doses. There is transient 
impairment of liver function following large doses and infusions. Blood 
glucose concentrations are unaltered. 

The effects of Thiopentone on the kidneys are secondary to its actions 
on the circulation. It causes liberation of antidiuretic hoi'mone so that uri.ie 
output during Thiopentone anaesthesia is deci'eased. 

5) ALIMENT.ARY SYSTEM 

Some depression of intestinal nubility occui-s lnjt soon retpi'n to 
normal when patient is awake. 


6) EYES 


Pupils first dilate, then contract. Sensitivity to light remains until the 
patient is deep enough to pemiit incision of the skin and at this stages, the 
eyebalis are usually centrally placed. Intraocular pressure is reduced. Loss of 
eyelash reflex is a sign of induction of anaesthesia. 

i^EPRODllCTIVE SYSTEM 

In therapeutic doses, Thiopentone does not alter the tone of the gravid 
uterus or motility of the fallopian tubes. It rapidly crosses the placental 
barrier. Thiopentone is not harmful to the fetus when the drug is given for 
anaesthetic induction for caesarean in doses upto 6 mg/kg, but 8 mg/kg does 
depress the fetus. Placental circulatory factors and redistribution of 
Thiopenla! in the mother and fetus protect the fetal brain and spinal cord 
from high concentrations of barbiturates. Safe delivery of the fetus by 
caesarean section is possible if accomplished within 10 minutes after 
anaesthetic induction with Thiopentone. 

8) PORPHYRIA 

Porphyrin is a pigment formed in the liver from aminolaevurmic acid, 
a process catalysed by aminoiaevulinic acid synthetase. Thiopentone 
stimulate aminoiaevulinic acid synthetase enzyme so causing increasing in 
porphyria level which is already elevated in patient with porphyria. All types 
of porphyria are not adversely affected by Thiopentone but danger is so 
serious that Thiopentone is absolutely contraindicated in these patients. 
Thiopentone precipitates acute attack of porphyria. 
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9) LOCAL EFFECTS 


Pain on injection and venous irritation are rare even when injected into 
small veins. 


Venous thrombosis occur in about 3-4% cases. Rest to the affected 
part is the best treatment. 

It injected subcutaneously in large volumes can cause tissue damage. 
Urticarial rash and anaphylactoid reaction can also occur. 

The serious danger with Thiopentone is intra-arterial injection but 
reduced by the routine use of 2.5% solution. 


Injection into artery lead to precipitation of crystals of insoluble 
Thiopentone and haemoglobin in the smaller vessels of the limb. ATP is 
then released leading to intimal damage and intravascular thrombosis 
Immediately on injection the patient complains of inten.se pain and radial 
pulse ma>' disappear as arterial system undergoes generalised spasm due to 
release of noradrenaline. Avoidance is most readily achieved by awareness 
of danger and knowledge of aberrant arteries. Treatment includes leaving the 
needle or cannula in site, use of saline, lignocaine, papaverine in to the .same 
vessel to encourage vasodilatation. Brachial plexus block can be performed 
to remove other vasoconstrictor inlluences. 


Thiobarbiturates cause histamine release, but not by oxy barbiturate. 
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Thiopentone Sodium an Indiiction Agent is Obstetric 
Patients 


In pregnancy there is a high cardiac output state, decrease in 
peripheral resistance, decrease in blood pressure and increase blood flow to 
the uterus. And also increa.se in blood volume and decrease in plasma protein 
but increase in total amount. These physiological changes of pregnancy lead 
to rapid onset of action of Thiopentone, less hypotensive effect, increased 
drug binding, less drug is required for induction as compare to non pregnant 
and slow elimination from the body although the clearance is greater 
therefore prolong somnolence. Rapid redistribution in the maternal tissue 
between induction of anaesthesia and delivery is a major factor in producing 
a more aleit body than the mother state would suggest certainly the umbilical 
venous plasma concentrations which should be similar to those entering the 
fetal brain, were well below' the arterial plasma concentration required to 
produce anaesthesia in adults. Thiopentone, being higiily lipid soluble, 
crosses the placenta readily, but frequently does not have the e.xpected 
profound effects in the neonate that might be expected because of the short 
interval betw’een its administration for induction of anaesthesia and delivery 
of the infant. But in large dose (8nig/kg) does depress the fetus, and is not 
harmful to foetus when the drug is given for anaesthetic induction lot- 
caesarean section in doses up to 6mg/kg Thiopentone cause less awareness 
and due to its slow elimination from body prolong somnolence occur. 
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CONTRAINDICATIONS ; 


( 1 ) ABSOLUTE : i) Prophyria - Not a!i type of porphyria, but danger 

is so great that risk can not be taken. 

It causes precipitation of acute attack. 

ii) Patient with history of Thiopentone anaphylaxis. 

(2) RELATIVE : Special care is needed in these cases - 

(a) Shocked, debilitated, severely anaemic and uraemia cases small 
dose are required. 

(b ) Patients with gross dyspnoea due to cardiac and respiratoi^ djsease, 
in fixed cardiac output disease. 

(c) patients with respiratory obstruction or status asthmatic. 

(d) Patient with difficult veins 


PROPOFOL 


Propofol (Diprivan) is the most recent intravenous anaesthetic to be 
introduced into clinical practice by Kay and Roily in 1977. 

PHYSICOCHEMICAL CHARACTERISTICS 

Propofol is 2, 6- di-iso-propyl-phenol, it is one of a group of alkyl- 
phenols that have hypnotic properties. The alkyl-phenols are oils at room 
temperature and are insoluble in aqueous solution, but they are highly lipid 
soluble. The present formulation is in a I percent (wt/vol) emulsion of 10 
percent soya bean oil, 1.2 percent purified egg phosphatide and 2.25 percent 
glycerol. This is similar to the fat emulsion Intralipid v^'hich is used for 
parenteral nutrition. Propofol has a pH of 7 and appears as a slightly viscous, 
milky white substance. Propofol is available as 1 percent solution in 10 ml 
and 20 ml vials. 20 ml clear glass ampules, 50 and 100 ml vials and in 50 mi 
pretllled syringes, it is stable at room temperature and is not light sensitive. 

If a dilute solution of Propofol is required, it is compatible with 5 percent 

4 . OH 

dextrose m water. 



PROPOFOL (2,6 di-iso Propyl-Phenol) 


DOSAGE 


The usual induction dose is 1.5 - 2.5 mg/kg 

METABOLISM 

Propofol is rapidly metabolised in the liver by conjugation to 
giucuronide and sulfate to produce water-soluble compounds, which are 
excreted by the kidneys. Less than 1 percent Propofol is excreted unchanged 
in urine, and only 2 percent is excreted in faeces. The metabolites of 
Propofol are thought not be active. Because clearance of Propofol exceeds 
hepatic blood tlow, extra hepatic metabolism or extrarenal elimination has 
been suggested. Propofol itself results in a concentration dependent 
inhibition of cytochrome P-450 and thus may alter the metabolism of drugs 
dependent on this enzyme system. 

PHARMACOKINETICS 

Propofol is 98 percent protein bound and, being highly lipophilic, is 
distributed rapidly throughout the blood and vessel rich tissues. Blood level 
then decline with the initial distribution half life of 2 to 8 minutes and 
elimination half life has varied from i.O to 3 hours. Other worker have 
identified three compartment model of initial and slow distribution half lives 
of ! to 8 minutes and 30 to 70 minutes and an elimination half life of 4 to 
23.5 hours. The clearance of Protocol is extremely high - 1.5 to 2.2 L/min. 
which accounts for the rapid wakening from anaesthesia. 

The pharmacokinetics of Propofol may be altered by a variety of 
factors (e.g. gender, weight, pre existing disease, age and concomitant 
medication). Propofol may alter its own clearance by decreasing hepatic 


blood flow. Fentanyl reduces the clearance to approximately 1.3 L/min, by 
reduc ; :g Propofol distribution and increasing blood level. Propofol kinetics 
are ufiultered by renal disease. 

PHARMACQLOCY 

EFFFXT ON THE CENTRAL NERVOUS SYSTEM 

Propofol is primarily a hypnotic. It acts by promoting the function of 
the pi subunit of GABA through activation of the chloride channel and 
thereby enhancing inhibitory synaptic transmission, it also inhibit the 
NMDA sub type of glutamide receptor through modulation of channel 
gating. 

Propofol is not antianalgesic. 

The onset of hypnosis following doses of 2.5 mg/kg is rapid (one arm 
brain circulation), with a peak effect seen at 90 to 100 seconds. ED 50 of 
Propofol is 1 to 1.5 mg/kg following a bolus. The duration of hypnosis is 
dose dependent, being 5 to 10 minutes following 2 to 2.5 nig/kg. 

In subhypnotic doses, Propofol provides sedation and amnesia. 
Propofol tends to produce a general state of well being. Recovery after 
Propofol 2.5 mg/kg is significantly faster. Propofol has a direct 
anticonvulsant effect which is dose dependent. Tolerance has been 
developed to Propofol following either repeal anaesthesia or prolonged 
infusion (days). 

Propofol decreases intracranial pressure (ICP) in patient with normal 
or increased intracranial pressure. Normal cerebral reactivity to CO 2 and 


autoreguiation are maintained during a Propofol infusion. Propofol reduces 
cerebral metabolic rate of oxygen consumption (CMROi) by 36 percent. It 
also provide cerebral protective ettects following an acute ischaemic insult. 

Effect on the respiratory system 

Propofol is a potent respiratory depressant similar to barbiturates. 
.Apnea occurs after an induction dose of Propofol; the incidence and duration 
of apnea appear to be dependent on dose, speed of injection and concomitant 
premedication. The onset of apnea is usually preceded by marked tidal 
volume reduction and tachypnea. Following induction dose it decreases 
respiratory rate significantly for 2 minutes and minute volume is 
significantly reduced for up-to 4 minutes. 

The ventilatory response to CO^ is also decreased during a 
maintenance infusion of Propofol. Propofol (i..s - 2.5 mg./kg), results in an 
acute {!.! - 22%) rise in Paco: & decrease in pH. Propofol (50 - 120 
mg;kg min) also depress the ventilatory response to hypoxia. 

Propofol induces bi-onchodilation in patients with chronic obstructive 
pulmonary disease. 

EFFECT ON THE CARDIOVASCULAR SYSTEM 

Tile most prominent effect of Pr-opofo! is a decrease in arterial blood 
pressure during induction of anaesthesia. Independently of the presence of 
cardiovascular disease an induction dose of 2-2.5 mg,/kg produces a 25 - 40 
percent reduction of systolic blood pressure. Similar changes are seen in 
mean and diastolic blood pressure. The decrease in arterial pressure is 
associated with a decrease in cardiac output/cardiac index (sil5%,), stroke 


volume index (»:20%) and systemic vascular resistance (15 -25%). i.eft 
ventricular stroke work index is also decreased (by « 30%). The decrease in 
systemic pressure following an induction dose of Propofol appears to be due 
to both vasodilation and myocardial depression. Both the myocardial 
depressant effect and the vasodilation appear to be dose dependent and 
plasma concentration dependent. The vasodilatory effect of Propofol appears 
to be due both to a reduction in sympathetic activity and to a direct effect on 
intracellular smooth muscle calcium mobilization. 

Heart rate does not change significantly after an induction dose of 
Propofol. As Propofol either resets or inhibits the baroreflex, thus reducing 
the tachycardia in response to hypotension. Propofol has no direct effect on 
sinoatrial node function or on normal atrioventricular and accessory pathway 
conduction. 

Heart rate may increase, decrease or remain unchanged when 
anaesthesia is maintained with Propofol. .As the vasodilatory and myocardial 
depressant effects are concentration dependent, the decrease in BP from 
Propofol during the infusion phase is much less than that seen following an 
induction bolus. An infusion of Propofol results in a significant reduction in 
both myocardial blood ftow and myocardial oxygen consumption therefore 
the global myocardial Oi supply/demand ratio is preserved. 

OTHER EFFECTS 

Propofol does not potentiate neuromuscular blockade produced by 
both nondepolarizing and depolarising neuromuscular blocking agents. 
Propofol produces no effect on the evoked electromyogram or twitch 
tension; however, good intubating conditions after Propofol alone have been 
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reported. Propoto! does not trigger malignant hyperpyrexia and is the 
anaesthetic of choice in patients with this condition. 

Propotol ioHowing a single dose or a prolonged infusion does not 
affect corticosteroid synthesis or alter the normal response to ACTH 
stimulation. Propotol in the emulsion formulation does not alter hepatic, 
hematologic, or fibrinolytic function. 

Propotol also possess' signif cant antiemetic activity at low doses. 
Propofol at subhypnotic doses has also relieved cholestatic pruritus and was 
effective as naloxone in treating pruritus induced by spinal opiates. 

Propotol cause a dose dependent decrease in the thermoregulatory 
threshold for vasoconstriction, but it has little effect on the sweatins' 
threshold. 

Propofol only decreases polymorphonuclear leukocyte chemotaxis but 
not adherence phagoc\tosis and killing. 

Propofol, an Induction agent in obstetric patients 

Propofol is highly lipid soluble, has rapid onset of action, readily 
crosses the placenta and can cause foetal depression but is safe for foetus if 
induction to delivery time is less than 10 minutes. The clearance of it is 
extremely high. Therefore recoveiy from anaesthesia is rapid with clear 
headed emergence. It causes decrease in arterial blood pressure cardiac 
output/cardiac index, stroke volume index and systemic vascular resistance 
during induction leading to maternal hypotension so can lead to foetal 
hypoxia but these effects -are less because of physiological change during 
pregnancy that is increase cardiac out put increase in blood volume and 
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increase in total body water compensates the hypotensive effect of Propofol. 
Ih'opofol has antiemetic effect so very less chance of post operative nausea 
and vomiting. Propofol causes awareness during induction. 

SIDE EFFECTS 

Pam on injection can be found with administration of Propofol It is 
reduced by using a large vein, avoiding veins in the dor'^iim of hand, adding 
iidocaine to the Propofol solution and giving along with 5% Dextrose 
infusion. 

Myoclonus can occur alter induction with Propofol. Apnoea following 
induction with Propofol is common. 

Decrease in systemic blood pressure, is the most significant side effect 
on induction with Propofol. 

Slow administration and lower doses in adequately prehydrated 
patients may attenuate the decrease in arterial pressure. 

1. Kosaka Y., et al (1969) studied the intravenous thiopental 
anaesthesia for caesarean section, they concluded that Thiopentone 
is not harmful to the fetus when the drug is given for anaesthesia 
induction for caesarean section in doses up to 6 mg/kg, but 8 mg/kg 
does depress the fetus. 

2. Hulton et al (1978) evaluated that Methohexitone and low dose 
ketamine appear to offer reasonable alternative to Thiopentone for 
anaesthetic induction at caesarean section. 
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3. Denis J. Morgan, et al (1981) studied the pharmacokinetics and 
plasma binding of thiopental in pregnant women going for 
caesarean section. They concluded that apparent volume of 
distribution, volume of distribution at steady state and elimination, 
half life are significantly greater at caesarean section and that 
systemic plasma clearance show a similar trend as comparison with 
non pregnant patient receiving Thiopentone for induction. They 
demonstrated that difference in maternal distribution and 
elimination characteristics of Thiopentone ma)' be more important 
determinants of inter subject differences in fetal drug exposure than 
difference in dose or elimination half life. 

4. Bernstein K. et al (1985) studied the inlluence of two dilTercnt 
anaesthetic agents on the newborn and the correlation between 
foetal oxygenation and induction delivery time in elective 
caesarean section. They concluded that safe delivery of the fetus by 
caesarean section is possible if accomplished within 10 minutes 
after anaesthetic induction with either thiopental or Ketamine. 

5. Gaspari F. et al (1985) studied the elimination kinetics of 
Thiopentone in mothers and their newborn infants. He resulted that 
at delivery, 4-9 min after induction, drug concentrations in cord 
blood were half those in maternal blood. The mean half - life of 
Thiopentone in the first renal clearance of Thiopentone was 
estimated in the newborn ; 0.074 ml/h/kg. Only 0.0007% (about 2 
micrograms) of the maternal dose was recovered in the urine of 
new’born over 36h. 


Schultetus R. R. et al (1985) used Ketamine (1 mg kg — 1) or 
thiopentone (4 mg kg -1) to induce anaesthesia for caesarean 
section in 62 normotensive patients. During induction and before 
iar\ ni'.^scopy, blood pressure did not change in either group, when 
larviigoscopy and intubation were performed mean blood pressure 
ot both patient group increased 20-30 percent, with Ketamine heart 
rate vvas unchanged from pre-induction rate of 85 beats/min before 
laryngoscopy and increased significantly by 15 percent during 
iai7ngoscopy and intubation, with Thiopentone heart rate increased 
significantly to 20 percent during induction and increased further to 
35 percent during laryngoscopy and intubation, Neonatal outcome 
was good and did not differ significantly between groups. 

Bland B.A. et al (1987) administered 0.2 mg/kg Midazolam or 
1 hiopental 3.5 mg/kg, with succinylcholine- 1 mg/kg for rapid 
sequence induction in sixty healthy mothers undergoing elective 
caesarean section randomly. Maintenance of anaesthesia was 
identical in all patients. Haemodynamic responses w'ere similar as 
were the biochemical status of mothers and infants. However 1 
minute Apgar minus color (A-C) scores less than 5/8 (representing 
•severe’ neonatal depression) were recorded in five infants after 
midazolam so it is concluded that midazolairi is less suitable than 
Thiopental for induction in patients undergoing caesarean section. 

Baraka A. et al (1989) concluded that awareness was significantly 
greater induction with Thiopentone (70 percent) than after 
Ketamine (13.3%) in patients undergoing caesarean section. 


Theie was no significant difference in Apgar scores or umbilical 
vein blood gas values in the new horns. 

X bach V. et al (1989) studied placental translcr and elimination of 
Midazolam and Thiopentone in neonates delivered by mothers who 
weie induced by Midazolam or Thiopentone. Placental transfer of 
Thiopentone (0.96) was significantly more rapid than the transfer 
of Midazolam (0.66) and Alpha - hydroxy Midazolam (0.28). 
elimination half - life in neonates was 6.3 hours for Midazolam 
and 14.7 hours for Thiopentone. 

10. Celleno D. et at (1989) studied the neurobehavioural effects of 
Propofol on the neonate following elective caesarean section. Forty 
mothers undergoing elective caesarean section under general 
anaesthesia were allocated randomly to receive either propofol 2.8 
mg kg-1 (n=20) or Thiopentone 5mg kg-l (n=20). He found that 
infant in the Propofol group had lower Apgar scores at 1 and 5 
min; 25% of them had muscular hypotonus at 5 min. this 
hypotonus was not noted during the early Neonatal 
Neurobehavioural scale (ENNS) examination. Newborn children 
examined 1 h after birth after maternal anaesthesia with Propofol, 
showed a depression in alert states, pin prick and placing rene.xes, 
and mean decremental count in Moro and light. There was a 
generalized irritability in 25% of them. This depression was not 
observed at 4h. 

11. Crow’ford M. E. et al (1989) compared Thiopentone and 
Midazolam induction in 40 women planned for caesarean section. 
They found no statistically significant difference in both groups at 
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induction during operation or recovery, in systolic blood pressure 
and heart rate. Voniiting was significantly more frequent after 
Ihiopental. So Midazolam appears to be suitable alternative to 
Thiopental tor induction and maintenance of anaesthesia. 

Moore J. et al 1989, compared Propofol and Fhiopentone as 
induction agents in obstetric anaesthesia. They found that blood 
pressure was lower in the Propofol group during the induction - 
delivery interval. Umbilical/maternal vein ratios for Thiopentone 
and Propofol were 8.5 and 7.2 respectively. Infant well being is 
judged by Apgar score and cord blood analysis showed little 
ditterence between the two induction agent. Factors associated 
with uterine relaxation and bleeding were similar in two groups. 

13. RavTo O. et at ( 1 989) assessed the general condition of 40 neonates 
tollowingT hiopental or Midazolam based general anaesthesia for 
elective caesarean section and concluded that Midazolam is as safe 
as Thiopentone. 

14. Valtonen M. et al (1989) compared Propofol and Thiopental for 
induction of anaesthesia for elective caesarean section. He 
concluded that induction characteristics and hemodynamic 
response to Propofol and Thiopentone were similar. Side effects 
were rare with both agents, but Propofol caused more discomfort 
on injection compared to Thiopentone. Recovery times were 
shorter after Propofol as evaluated by time to orientation, recovery 
scoring after anaesthesia and measurement with the Maddox wing. 
Rapid placental transfer and significant fetal uptake were detected 
for Propofol. There was no significant neonatal depression as 


assessed by Apgar scores & blood gas analysis. Propofol appears 
to be suitable alternative to Thiopentone as an induction agent for 
anaesthesia in elective caesarean section. 

Gin f. et al (1990) studied the haemodynamic effects of Propofol 
and Thiopentone for induction in forty women for elective 
caesarean section. He concluded that post induction arterial 
pressures were similar to pre-induction values with no differences 
between Thiopentone and Propofol. Following intubation, the rise 
in systolic arterial pressure was greater in the Thiopentone group, 
32.1 mm Hg (SD 23.7) compared with the Propofol group, 17.4 
mm Hg (SD 23.8), P< 0.05). in the Thiopentone group, arterial 
pressures were slower in returning to baseline values. Heart rale 
initially elevated in both groups to the same degree. At caesarean 
section, induction with Propofol causes less variation in arterial 
pressure than Thiopentone. Hypotension is probably prevented by 
the coincident stimulus of rapid sequence induction. Neonatal 
.Apgar scores were similar between the two groups. 

Gin T. et al (1990) compared the pharmacokinetics of a bolus 
induction dose of Propofol 2 mg/kg in 10 women undergoing 
elective caesarean section with those in six non-pregnant women 
having laproscopic sterilization. Non compartmental analysis 
estimated that the women undergoing caesarean section had a 
similar elimination half life (mean 81.27 (SD 18.87} min) and 
apparent volume of distribution at steady state (2.66 {0.63} 
litre/kg) as non-obstetric patients (99.45 {29.40} min and 3.360 
(1.87} litre/kg). Clearance was more rapid in the caesarean section 


group (39.32 {8.07} ml/min/kg vs 29.40 (8.72) ml/min/kg) 
(P<0.05). 

1 7. Gin T. et al 1990 studied the maternal and feta! level of Propofol at 
caesarean section. Twenty women were given a bolus induction of 
Propofol 2.0mg kg-1 for caesarean section they found that at 
delivery the maternal venous (MV) concentration of Propofol 
ranged from 0.53 to 1.48 pg/ml, umbilical vein (UV) 0.39 to 1.4 
mg/ml and umbilical artery (UA) 0.34 to 0.68 ,ag/ml. MV Propofol 
concentrations were always higher than corresponding UV 
concentrations. The mean UV/MV ratio was 0.65 (0.56-0.74) and 
the mean UA/UV ratio was 1.07 (0.99-1.15). Neither ratio was 
shown to be correlated with induction to deliveiy time. Distribution 
of Propofol is rapid across the placenta and in the fetus. Apgar 
scores higher with shorter incision to delivery times but were not 
correlated to umbilical level of Propofol. 

1 8. Gregory M-A. et al ( 1 990) studied the Propofol infusion anaesthesia 
for caesarean section. After induction of anaesthesia with Propofol 
2 mg/kg, ten pregnant women received Propofol 6 mg/kg/hr and 
nitrous oxide 50 percent in oxygen while ten were given Propofol 9 
mg. Kg-1. hr-1 with 100 percent oxygen. The other ten pregnant 
women received Thiopentone 4 mg. Kg'” and nitrous oxide 50 
percent in oxygen with enOurane one percent. Haemodynamic 
changes were similar immediately following induction but the low 
Propofol infusion group had the best haemodynamic stability 
subseqnentiy. Recovery times were fastest in the low infusion 
group but there were no difference in later postbox testing. 
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Neonatal Apgar scores and umbilicai blood gas analysis were 
similar but NACS at two hours were poorer in the high infusion 
group. .A Propofol infusion coupled with nitrous oxide appears to 
be a satisfactory technique for Caesarean section. 

19. Kanto J. et al (1990) studied the pharmacokinetics and 
phannacodynamics of induction agent Propofol in caesarean 
section. The induction properties and pharmacokinetics of 
Propofol, 2.5 mg/kg l.v, were studied in twelve unpremedicated 
healthy pregnant patients at term. The onset of anaesthesia was 
rapid (27.7 + 1-7.3 sec) and the quality of induction, maintenance 
ot and rapid recovery from anaesthesia were clinically very 
acceptable. On the basis of Apgar scores and blood gas analyses of 
the feto-placental unit, Propofol appears to be a safe alternative to 
other available induction agents. The pharmacokinetics of Propofol 
in pregnant women were described by a high value for total body 
clearance (mean 2189.6 nil/min) and a short elimination half-life 
(mean 24. 1 min) 

20. Gin 'F. et al (199!) compared the pharmacokinetics of a bolus dose 
of Propofol 2 mg kg-1 in eight patients undergoing caesarean 
section with those in eight postpartum patients undergoing 
sterilization by mini-laprotomy. Caesarean section group had a 
total body clearance of (medium) 31.5 (range 24.4-6.61) ml min-1 
kg-1, apparent volume of distribution at steady state 5.10 (2.46- 
6.61) litre kg-1 and mean residence time 1.61 (52.3-251) min ; 
volume for postpartum groups were 33.8 (21.5-47.2) ml min-l kg- 
1, 5.17 (3.47-8.09) litre kg-1 and 163 (92.3-23.8) min respectively. 


[he 95% confidence intei-val for the unbound Propofol in maternal 
venous ratio ot Propofol at delivery was 0.62-0.86 Plasma protein 
binding studies showed there was less unbound Propofol in 
maternal plasma (1.28-2.29%) compared with umbilical plasma 
(2.08-3.88%) (p<0.01). Neonatal concentrations of Propofol were 
greater than maternal concentrations at 2 hours. 

Yau G. et al (1991) studied the Propofol for induction and 
maintenance of anaesthesias at caesarean section in a comparison 
with Thiopentone/enflurane. Twenty patients received Propofol 
2mg/kg for induction of anaesthesia follow^ed by Propofol 
6mg/kg/hour, while twenty patients received Thiopentone 4 mg/kg 
with enllurane 1% for maintenance of anaesthesia. The 
hypertensive response after intubation was of shorter duration in 
the Propofol group compared with the Thiopentone group. 
Induction to delivery times ranged from 5 to 14 minutes and 
neonates from both groups had similar and satisfactory Apgar 
scores. Neurologic and Adaptive capacity scores and umbilical 
cord blood gas analysis. However, a prolonged Propofol infusion 
time before delivery may cause lower neurologic and adaptive 
capacity scores. There were no differences in maternal recovery 
times or psychomotor performance. 

Siafaka I. it al (1992) compared Propofol and thiopental as 
induction agents for elective caesarean section. He found that there 
were no significant differences in haemodynamic response between 
the two groups, during intubation heart rate rose in both groups, but 
remained increased five minutes after tracheal intubation only in 


the thiopental treated woman (P< 0.05). there were no significant 
monatal depression as assessed hy Apgar scores &. blood gas 
analysis. Propofol appears to be a suitable alternative to ihiopenla! 
as an induction agent for obstetric anaesthesia. 


23. Audiberl G.B, et al (1993) studied the concentration of Propofol in 
maternal and fetal blood during anaesthesia for caesarean section. 
Ten patients were studied in which anaesthesia was induced and 
maintained with Propofol {2mg/kg in 15 seconds; 3 mg/kg/h until 
the end of the operation). A series of maternal blood samples have 
been obtained at deliveiy. The results (measured by high pressure 
liquid chromatography) were : at delivery the mean ratio of the 
drug concentration in the umbilical vein to that in maternal vein 
was 0.53 + 0.16 mg/ml : the mean concentration in the umbilical 
vein was 0.96 + 0.3 1 mg/ml. The anaesthesiogica! protocol was 
clinically satisfactory and had no adverse effects on mother and 
foetus. 

24. Celleno D, et al (1993) compared the thiopental sodium, Propofol 
and midazolam for induction of anaesthesias in patients undergoing 
elective caesarean section. Three groups of 30 patient each 
receiving thiopental 5 mg/kg, Propofol 2.4 mg /kg or midazolam 
0.3 mg/kg for induction of anaesthesia. He found that in the 
thiopental and midazolam groups, systolic blood pressure and heart 
rate rise following endotracheal intubation and skin incision 
(p < 0.001 and p < 0.0025, respectively), while in the Propofol 
group, there was significant hypotension after induction (p < 0.005) 
electroencephalographic patterns showed a light depth of 
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anaesthesia with Propofol and midazolam between anaesthesia 
induction and delivery, confirmed by the presence of clinical signs 
ot light anaesthesia in 50% of Propofol patients and 43% of 
midazolam patients. Time to induce anaesthesia was longer with 
midazolam (p < 000001). Neonates in the midazolam and Propofol 
groups had lower Apgar and neurobehavioural scores than those in 
the thiopental group. Umbilical artery to umbitical vein ratio were 
above 1 in the Propofol and midazolam groups. 

Gin T, et al (1993) studied the plasma catecholamines and neonatal 
condition after induction of anaesthesia with Propofol or 
Thiopentone at caesarean section. They found that the increase 
from baseline values in mean arterial pressure after tracheal 
intubation was greater in the Thiopentone group [29 (SD 15) mm 
Hg] compared with the Propofol group [18 (14) mm Hg) 
(p < 0.01)]. The concentrations of noradrenaline and adrenaline 
increased in both group after tracheal intubation. Maximum 
noradrenaline concentration were greater in the Thiopentone group 
[413(177) pg/ml] compared with the Propofol group [333(108) 
pg/ml] (P< 0.05), but there were no differences between groups in 
adrenaline concentrations. Neonatal Apgar scores, neuro- 
behavioural testing and umbilical catecholamine, blood gas tension 
and oxygen content analysis were similar between groups. Propofol 
attenuated the hypertensive and catecholamine response associated 
with laryngoscopy and tracheal intubation but there was no 
improvement in neonatal out come. 


26. Sariev A.K. et al (1993) studied the pharmacokinetics and 
pharmacodynamics ot thiopental sodium in pregnant women 
during caesarean section Group 1 consist of 6 women (Thiopental 
dose 8.0 mg/kg was combined with components of 
neuroleptanalgesia), group II consisted of 7 women (The drug dose 
4.68 mg/kg was combined with moradol analgesia). The higher 
.Apgar score was characteristic of the newborns from group II was 
due to the potentiating effect of moradol. In both groups a 
correlation has been established between pharmacokinetic 
parameter and haemodynamic changes, as well as between sodium 
thiopental concentration in maternal and umbilical blood and 
pharmacokinetic parameters. 

27. feviotdale B.M. et al (1993) studied the Veuronium-Thiopentone 
induction for emergency caesarean section under general 
anaesthesia. In this series of thirty cases' vecuronium 8 mg 
preceding Thiopentone 250mg and atropine O.bmg by 20 seconds 
provided effective induction and easy intubating conditions with 
out clinical effects on the newborn maternal acid aspiration, or 
clinical signs of persistent paralysis after reversal. 

28. Zamora E. et al (1994) studied the effects on the newborn infant of 
thiopental and Propofol used in anaesthetic induction in caesarean 
section. Anaesthesia was induced with thiopental 4 mg/kg in one 
group; in the other group. Propofol 2mg/kg was used. He 
concluded that if the induction extraction interval is 10 min or less, 
both thiopental (4 mg/kg) and Propofol (2 mg/kg) given in a single 
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dose tor induction of general anaesthesia in all types of caesarean 
section are equally safe for the new born inlant. 

Kee W.D. et ai (1997) studied the post operative analgesic 
requirement after caesarean section ; a comparison of anaesthetic 
induction with ketamine or thiopental. He compared postoperative 
pain and analgesic requirement in patients who underwent elective 
caesarean section under general anaesthesia induced with 
thiopental 4mg/kg or ketamine 1 mg/kg. Anaesthesia was 
maintained with nitrous oxide and isoflurane. Post operative 
analgesia was provided by Patient Control Analgesia (PCA) using 
morphine. He concluded that induction of anaesthesia for caesarean 
section using ketamine is associated with a lower postoperative 
analgesic requirement compared with thiopental. Ketamine unlike 
thiopental has analgesic properties that may reduce sensitisation of 
pain pathw'ays and e.xtend in to the postoperative period. 

Djordievic B. et al (1998) compared propofol and Thiopentone as 
induction agent for elective caesarean section. A total of 40 female 
patients were randomly divided in two equal groups each of them 
was to receive different anaesthetic ; Propofol 2.5 mg/kg (n=20) or 
Thiopentone 5mg/kg (n=20. they concluded that following 
induction of anaesthesia a significantly greater decrease of blood 
pressure and heart rate was found in the Propofol group, when 
compared with the patients in Thiopentone group. During the 
induction and maintenance of anaesthesia, the irequency of adverse 
effects was greater in Thiopentone, than in Propofol group (6/20 
versus 2/20 patient). There was no significant difference between 


the groups when induction-delivery interx al was concerned. The 
new-borns from the propofol group had significantly higher Apgar 
score in the T' minute (8.35) and 5‘*’ minutes (9.25), than the new- 
borns in Thiopentone group (7.90) and 8.90, respectively). 

31. Sanchez-Alcaraz A. et al 1998 studied the Placental transfer and 
neonatal effect of Propofol in caesarean section. Intravenous 
Propofol was administered as an anaesthesia - inducing agent at 
doses of 2 mg kg-1 in ten healthy pregnant women (.ASA 1-11). 
They concluded that Propofol plasma levels in the newborn at the 
time of deliver}' depend on the level in maternal plasma, and 
therefore on the dose used for induction and the time lapsed 
between the administration of the drug and the deliveiy of the 
foetus. 

32. Kotur P.F. et al (2000) compared the injection Propofol and 
injection Thiopentone as induction agents in anaesthesia for 
caesarean section. He resulted that induction characteristics were 
comparable in both groups. Induction time and time for recovery 
were faster in Propofol group when compared with Thiopentone 
group. There were clinically acceptable haemodynamic changes in 
both groups and Apgar scores at 1 mm and 5 min were comparable 
between two groups. Incidence of complications were nil in both 
groups except involuntary muscle movement in five patients during 
induction in Propofol group. 


41 




The present study was conducted on 90 young pregnant patients of 
ASA grade I and H, scheduled tor elective caesarean section under general 
anaesthesia, admitted in the department of Gynaecology and Obstetrics, 
M.L.B. Medical college and Hospital, Jhansi. 

Criteria for including the patients in the study are ; 

1 . Patient with no antipartum haemorrhage. 

2. Patient with no cardiac disease like valvular heart disease. 

3. Patient with no foetal distress. 

4. Patient with no pregnancy induced hypertension or eclampsia. 

5. Patient with no full stomach. 

P. Patient with no associated medical problems - like diabetes, liver 
disease etc. 

Each selected patient was randomly assigned to one of the three 
follow ing group, containing 30 patients each and depending on the induction 
agent used. 

Group 1 - Thiopentone sodium 2.5% 5mg/kg body weight 

Group 11 - Propofol 0.5% 2 mg/kg body weight 

Group 111 - Propofol 1% 2 mg/kg body w'eight 


Detailed clinical histoty was obtained from all selected patients regarding 

1 . Any disease o! respiratory system, cardiovascular system, ! iepato 
billiary system, renal and central nervous system present or past. 

2. Any drug allergies. 

3. Previous drug intake. 

4. Course of present pregnancy 

5. Course of previous pregnancies and complication thereof if any. 

6. Any previous anaesthetic administration. 

7. Any drug abuse or addiction or habituation. 

8. Social and economic status. 

rhe> were then subjected to the following scheduled clinical examination. 

General Examination > 

1. Pulse rate, rhythm, volume, character, and synchronicity with 
other side. 

2. BP - Systolic and diastolic both. 

3. Body weight in kg. 

4. Temperature 

5. Hydration of patients 

6. Oral hygiene. 
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7. 


Anaemia 


8. Icterus 

9. Assessment ot airway by adequate mouth opening and neck 
movement. 

10. Edema. 

1 i . Any spinal deformity like kyphosis, scoliosis etc. 

S ystemic Examination 

Respiratory' system - rate, rhythm, movement of chest, palpation, 

percussion and auscultation 

Inspection, palpation of the precordium and 
auscultation of heart sounds in all four 
cardiac areas-like mitral, tricuspid, aortic 
and pulmonary area. 

Abdominal examination - Inspection and palpation for any fluid or 

organomegaly 

C /V. S. examination 


Cardiovascular system 


1 . Sensory system 


1. Motor System: 


The sensation of touch, pain, temperature 
position, vibration and cortical senses were 
tested in all patients. 
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(a) Superficial Reflexes - like planter and abdominal rellexses were 

tested in all patients. 

(b) Deep tendon Reflexes- like biceps, triceps, knee jerk, ankle jerk 

were tested. 


Patients were then investigated as follows 


Blood examination 


Hb% TLC, DLC, Sugar, Urea and 
Creatinine 


Urine examination 


a) Routine 


b) Microscopic 


Sugar 

Albumin 


EKG in all leads 


4. Chest X-Ray (PA view) 


5. Special investigations as and when indicated. 


Pre-medication . 


.Ml patients were assured and reassured during pre-anaesthetic check 
up. Proposed technique of anaesthesia was explained to everyone in detail 
and a written and informed consent obtained. Patients were kept fasting for 8 
to 12 hours prior to surgery. Injection Metoclopramide 0.2 mg/kg body 
weight and injection Ranitidine 1.0 mg kg-1 body weight were given 
intramuscularly 45min before induction of anaesthesia. Injection Atropine 
15pg/kg body weight was given intravenously 5 minutes before induction of 
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anaesthesia inside the operation theatre through an I/V line 
Dextrose solution. 


preset using 5% 


I/iiiiictiofi:- 

Preoxygenation was done with 100% oxygen for 3-5 minutes. Patients 
were induced by either Thiopentone sodium 5 mg kg-1 body weight 
(Group-I) or Propofol 2 mg kg-1 body weight 0.5% solution (by adding 
equal amount of 5% dextrose) (Group - 11) or Propofol 1% (Group-Ill) 
through slow 1/v injection over a period of 30 seconds. Ventilation was 
assisted with 1 00% of oxygen as and when apnoea occurred. Larynogoscopy 
was then performed under the effect of suxamethonium in doses of 1 .5 mg 
kg-1 body weight and proper size endotrachial tube introduced 
atraumatically. Patients were then connected to Boyle’s Basic /vnaesthetic 
machine via Bain's rebreathing anaesthetic circuit and I.P.P.V started. 

Maintenance:- 

.Anaesthesia was maintained with O 2 and N 2 O in a ratio of 40:60 and 
Vecuronium bromide (non-depolarising muscle relaxant) and intermittent 
positive pressure ventilation. 

Reversal:- 

On completion of surgery residual neuro muscular block was reversed 
by Neostegmine (45 pg/kg body weight) and Atropine (25 pg/kg body 
weight) I/V slowly. 
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Observation:- 


During induction following data were observed and recorded 

1) Pain on injection 

2) Induction time in seconds from injection to spontaneous closure or 
loss of eyelid reflex. 

3) Pulse rate. 

4) Blood pressure - Systolic and Diastolic, during induction during 
laryngoscopy and then at regular interval till the end of surgery. 

5) Arterial O.xygen saturation. 

6) .A,bnormal limb movements 

7 ) Presence or absence of apnoea 

8) Side effects if any like cough and hiccup. 

9) Apgar scores 

1 0) Post operatively patients were enquired about acceptance with 
particular reference to induction phase and any incidence of 
awareness during anaesthesia. 
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Table - I 

Distribution of Patients According to Age 


A«c 

r — 

Number of Patients 



I Yrs 

Croup 1 

Croup II 

(iroup 111 



Total 

%a|»e 


Thiopentone 

Propofol 

Propofol 




(2.5%) 

— 

(0.5%) 

(1.0%) 



16-20 

3 

2 

4 

9 

■ 

10 

21-25 

16 

13 

14 

43 

47.77 

26-30 1 

10 

12 

1 

10 

32 

35.55 

; --j 

^ 31-35 

! 

1 

3 

2 

6 

6.66 

>35 

- 


- 

- ■ 

- 

Total 

30 ! 

; 30 

30 

90 

100.00 


Table 1 shows that maximum number of patient 43 (47.77%) belong to 
-1-25 years of age group. 
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DISTRIBUTION OF PATIENTS 
ACCORDING TO AGE 




Table-!! 


Distributio n of Patients According? to Body Wcii?ht 





Number of Patients 

: 1 

Weight 

Croup I 

Group !l 

Group ill 

Total 

%»age 

in kg 

Thiopentone 

Propofol 

Propofol 




(2.5%) 

(0.5%) 

(1.0%)) 



41-50 

— 

10 

12 

1 1 

33 

36 

' 51-60 1 

^ i 

15 

14 

16 

45 

50 

61-70 

1 

5 

4 

1 

1 J 

12 

13.33 

: >70 

I 

- 

- 

- 

- 

*- 

Total i 

i 

30 

30 

30 

90 

100.00 


Table II shows that maximum number of patient 45 (50%) were 
weight between 51-60 Kg. in all the three groups. 
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DISTRIBUTION OF PATIENTS 
ACCORDING TO BODY WEIGHT 




Table- !ii 

Time for Onset of Induction (Seconds) 


r ’ 

rime 

Group I 

Group 0 

Group ili 

(Second.s) 

Thiopentone 2,5%) 

Propofol (0.5%) 

Propofol (1%) 

' Mean ± SD 

47.20 + 7.26 

1 

70.5+ 19.58*** 

40.1 + 6 . 11 *** 


*** Denotes very highly significant (p<0.001) 

Table III shows that longest time for onset of induction was found in 
group II (Propofol 0.5%) 70.5 + 19.58, followed by group I (Thiopentone 
2.5%) 47.20 + 7.26, where as shortest in group III (Propofol 1%) 
40.1 t 6.11. 

Difference between group I and II and group 1 and III was statistically 
very- highly significant (p<0.001 ). 
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Table iV 

Change Mean Pulse Rate (Mean + SD/min ) 


Time Isiten'al 

Group I 

Group II 

Group in 


Thiopentone (2.5%) 

Propofol (0.5%) 

Propofol (1%) 

Pre -■ Induction 

97.40 + 13.72 

103.8 + 23.04 

92 + 17.61 

During - induction 

122.4 + 15.24*** 

127 + 

... » — 

\ 

107,4 +17.66*** 

During - Intubation 

123.0 + 18.67*** 

121.4+ 14.04*** 

1 12.3 + 10.41** 

5 Min alter Intubation 

116.0+ 13.88*** 

1 18.4 + 12.43*** 

i 

109,6 113.01*** j 

: i 5 Min after Intubation 

112.6+15.65*** 

124 + 14.03*** 

1 13.0+ 14.17*** 

}{) Min after Intubation 

113.0+15.76*** 

124 t 12.44**^ 

1 17.3 + 14.47*** 

4> .Min after Intubation 

1 !6.2 + 18.85*** 

126.6 + 12.67*** 

1 15.2 + 14.95*** 

Just after I'.xtubation 

128.8+ 15.09*** 

137 + 17.67*** 

120.0 + 22.93*** 

1 5 Mm alter I'Xtubalion 

1 12,2 + 15.89*** 

1 1 8.2 4 2 1 .20’***^**' 

102.0 f 1 1,89*** 


* - denotes significant change (p<0.05) 

** - denotes highly significant change (p<0.0i) 

* * * - denotes very highly significant change (p<.00 1 ) 

Table shows that in all three groups there were very highly significant 
t p<0.001) rise in mean pulse rate till the end of surgery from pre-induction 
level. 
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CHANGES IN MEAN PULSE RATE 


180 n 

170 - 


Group 1 (Thiopentone 2.5%) 
- -E— Group 2 (Propofol 0.5%) 

— ir— Group 3 (Propofol 1 %) 


160 H 



80 


70 r- 

Re-induction During 
induction 


During 

Intubation 


After 5 min After15rrin After 30 rrin After 45 nin Just after 15 rrin after 

extubation extubation 


Time Interval 



a iiuit: - V 


Change in Systolic and Diastolic Blood Pressure 
(Mean + SO mniHg ^ 


Time Interval 

Group I 

Group II 

Group Hi 


Thiopentone (2.5%) 

Propofol (0.5%) 

Propofol (1%») 

Prc induction 

122.4 ±7.15 

79.8 ± 4.93 

120.2 ±6.71 

80.0 ± 5.14 

122.2 ± 6.06 

82.2 ± 4.67 

i During - induction 

1 18.4 ±6.91** 

76.6 ±4.36*** 

120.4 ±7.09 

79.8 ± 5.33 

119.2 ±5.90** 

79.2 ±3.66*** 

’ Durinu Intubation 

142.2 ± 7.01*** 

143.8 ±: 6.58*** 

137.8 i: 6.65*** 


87.2 ±3.04*** 

86.2 ±4.40*** 

86.4 ±2.84** 

^ Min after Intubation 

141.4 ±6.68*** 

144.2 ± 5.92*** 

122.8:1:6.38 


86.0 ± 2.22*** 

86.0 i 4.06*** 

82.4 1: 3.72 

! 5 Min after Intubatiofi 

124.2 ±6.58* 

81.4 ±4.07* 

141.6 ± 5.95*** 

85.6 ±4.24*** 

122.8 ± 6.11 

81.4 ± 3.15 

30 Min after Intubation 

125.2 ±6.18* 
81.8±4.11** 

140.6 ±4.46*** 
84.4 ±2.37** 

123.2 + 6.44 

82.4 ± 4.53 

i 

45 Min after Intubation 

128.2 ±6.06*** 

84.6 ±2.73** 

142.0 ± 4.89*** 
84.6 ±2.88** 

122.6 ±5.06 

81.4 ± 3.86 

Just after Fixtubation 

139.8 ±6.26*** 

85.6 ± 2.54*** 

145.2 ± 6.88*** 
87.0 ±4.19 

136.8 ±5.69*** 
85.4 ± 6.27 

!5 Min after F-xtubation 

- ^ 

124.4 ±7.09* 

80.8 ± 3.66 

121.4 ± 6.93 

81.4 ±4.90 

124.0 ± 6.09** 

82.8 ± 4.91 


* - denotes significant change (p<0.05) 

** - denotes highly significant change (p<0.01) 

*** - denotes veiy highly significant change (p<.001 ) 
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Table (v) shows that there w'as highly significant (p<.01) fall in 
systolic blood pressure during induction, in both group 1 and HI, and very 
highly significant {p<0.001) fall in diastolic blood pressure in group 1 and 
group III during induction. 8oth systolic and diastolic blood pressure rise 
very highly significant (p<0.00l) during intubation in all the three groups, 
but in group 111 return of blood pressure to preoperative value 5 min after 
intubation, while in group I return of blood pressure after 15 min. but in 
group II continuous very highly significant (p <.001 ) rise in blood pressure 
through out the surgery. 



DIASTOLIC BLOOD PRESSURE (mmHg) 


CHANGES IN SYSTOLIC BLOOn PRF.SSIIRF, 



CHANGES IN DIASTOLIC BLOOD PRESSURE 






Table VI 

Change in Mcaii Arterial Pressure 
(Mean + SD mmHg) 


Time Interv’al 

Group I 

Thiopentone (2.5%) 

Group 11 

Propofol (0.5%) 

Group III 

Propofol (1%) 

Pre - Induction 

93.99 ± 5.71 

93.39 ±5.53 

94.53 ± 5,90 

! 

During - Induction 

90.53 ± 5.09 

93.32 ± 5.76 

92.53 ± 4.24 

During Intubation 

105.53 ± 3 . 91 *** 

105.39 ±4.99*** 

103.53 ± 3.82*** 

5 \!iri after Intubation 

104.46 ± 3.55*** 

105.39 ±4.64*** 

96.06 ± 4.78 

1 5 Min after Intubation 

. 95.66 ±4.79 

104.26 ±4.60*** 

95.19 ±4.08 

30 Min after Intubation 

96.26 ±4.57 

103.13 ±2.91*** 

95.39 X 4.92 

45 Min after Intubation 

9<S.99 ± 3.56 

103.73 ! 3.42*** 

95.!3.i4.12 1 

Just after I'Miibatioa 

103.66 i 3.50’^* * ’=“ 

106.19 :i 4.39*** 

102.52 1 2,88*** i 

! 

I 

15 Min after Fxtubation 

95.33 ± 4.53 

94.73 ± 5.30 

96.52 ± 5.39 

! 

— - .. I 


* - denotes significant change (p<0.05) 

* * - denotes highly significant change (p<0.0 1 ) 

*** - denotes vei 7 highly significant change (p<0.001) 

Table (VI) shows that three was very highly significant (p<0.001) fall 
in mean arterial pressure during induction in group I while insignificant 
t p>0. 05) fall in group III. 

In all the three groups, very highly significant (p<0. 001) rise in mean 
arterial pressure during intubation were found, and early return of mean 
arterial pressure in group III compared to group I and II. 


MEAN ARTERIAL PRESSURE (mmHg) 


CHANGES IN MEAN ARTERIAL PRESSURE 





Pre- During During After 5 min 

induction Induction Intubation 


After 15 
min 


After 30 
min 


After 45 Just after 15 min 
min extubation after 

extubation 


Time Interval 





Table VII 


CMng: eJn_Arter!aI QxvEeo Saturation (Meafi+SD/%age ) 


Time liiterviil 

Group I 1 Group H | 

Thiopentone (2.5%) | Propofol (0.5%) 

Croup III 1 

Propofol (1%) 

Pre - Induction 

97.8 + 0.99 

97.8 + 0.61 

97.2 + 0.76 

During Induction 

99,2 ± 0.61 

99.7 + 0.61 

99.9 + 0.30 

During - Intubation 

99.0 ± 0.78 

99.7 + 0.65 

100.0 + 0.00 

1 5 Min after Intubation 

98.9 + 0.54 

99.7 + 0.65 

i 

99.9 + 0.30 

15 Min after Intubation 

98.7 + 0.46 

99.7 + 0.65 

99.9 + 0.30 

50 Min after Intubation 

98.7 + 0.46 

99.8 + 0.61 

99.7 1 0.46 

45 Min after Intubation 

98.8 + 0.40 

99.8 + 0.61 

99.8 + 0.40 

Just after lixtubation 

99.4+1.77 

99.1 +0.30 

99.9 + 0.30 

15 Min after Extubation 

99.5 + 0.82 

98.6 + 0.93 

98.0 + 0.64 1 

i J 


Table (VII) shows that arterial oxygen saturation was 
maintained similar in all three groups. 


ARERIAL OXYGEN SATURATION (%) 


CHANGES IN ARTERIAL OXYGEN SATURATION 
IN DIFFERENT GROUPS 


110 


100 


90 


-♦t- G roup 1 (Thiopentone 2.5%) 
- ^ Group 2 (Propofol 0.5%) 
Group 3 (Propofol 1%) 






Pre- 

induction 


During 

Induction 


During 

intubation 


After 5 min After 15 After 30 After 45 Just after 15 min 
min min min extubation after 

, extubation 

Time Interval 




Table VI ii 


Changes io induction to Delivery tioic (Minute) 


Group I 

Thipentone 2.5% 

Group II 

Propofol 0.5% 

Group III 

Propofol !% 

Mean 

8.2 

8.0 

8.1 

4- 

i 

+ 

+ 

T- 

SD 

1.86 

2.76 

0.71 


Table (VIII) shows that there were similar time taken from induction 


to delivery of baby in all groups. 




Table EX 


Change ia Aogar Scores 


Groups 


At 1 

At 2 

j At 5 

At 10 

At 30 1 

1 

! 



Min 

Min 

Min 

1 

1 

Min 

Min 

Group 1 

Mean 

6.0 

7.4 

8.0 

9.0 

9.9 

Thiopentone 

+ 

± 

4 - 

i- 

"4 

i 

+ 

2.5% 

SD 

1.36 

1.13 

1.11 

0.45 

i 

0.30 

Group 1! 

Mean 

5.8 

7.0 

7.9 

8.3 

9.7 

Propofol 

, 

-r 

+ 

+ 

1 

+ 

± 

0.5‘G 

^ SD 

1 

1 0.88 

0.78 

1 

0.71 

1.02 

1 

0.65 

Group iii 

Mean 

6.5 

7.6 

8.2 

9.3 

9.9 

Propofol 

+ 

+ 

4 - 

+ 

4 ~ 

+ 

; 1% 

SD 

1.77 

1.65 

0.99 

0.79 

0.30 


Fable (FX) shows that lowest Apgar score at 1 min was found in group 
1! (Propofol 0.5% ) 5.8 + 0.88, where as higiiest was in group 11! (Propofol 
PVo) 6.5 + ! .77. 

Difference between group I and 11 and group I and IH was statistically 
insignificant (p>0.05). 


APGAR SCORES 


CHANGES IN APGAR SCORES 
IN DIFFERENT GROtTPS 




Table X 


Comolications 


COMPLICATIONS 

GROUP-I 1 

CROUP-II 

! 

(JROi: 

F-III 

Number 

% age 

‘ t 

Number 

% age 

i 

Number 

'Vo age 


Pain on injection site 

2 

6 

1 

J 

1 

1 

() 

: 

1 2) 

Lanngospasm 

- 

- 

- 

- 

- 


' 

..M 

Bronchospasm 


** 

- 

- 



; 4) 

Apnoea 

8 

26 

4 


8 

26 

5) 

Cough 

1 

'll 

J 

- 




6) 

1 lice up 

1 

1 

6 

- 

- 


- 

"'I 

Ahnonna! limb 

Movement 

“ 


J 

10 

J 

10 

8) 

I'hrombophlebitis 

•> 

J 

10 

- 

- 

1 



Nausea and Vomiting 

10 

*> 

- 

- 

- 

- 

10) 

Av\areness 

; introoperativeh' 

j 

- 


■> 

6 

1 



Tabie (X) shows that pain on injection site was experienced by 2 
patients (6%) in group I, 1 patient (3%) in group H while in group 11, 2 
patients (6%). 
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Larji ngospasm and Bronchospasm were not experienced by any 
patient in all the three group. 

f levalence ot apnoea was seen in group I and III where 8 patients 
(_6 o ) each had cessation of breathing during induction while it appeared in 
4 patient ( 1 3%) in group H. 

Cough was experienced by 1 patient (3%) in group I while not seen in 
group H and III. 

Hiccup was experienced by 2 patients (6%) in group I and none in 
group H or group III. 

Abnormal limb movements were experienced by 3 patients (10%) 
each in group II and III while none in group I. 

Post operatively prevalence of thrombophlebitis was seen in 3 patients 
1 10 %) in group I, 1 patient (3%) in group III while none in group II. 

Incidence of nausea and vomiting was more in group I being in 10 
patients (33%) while none in group II and III. 

Awareness during surgery was found in 2 patients (6%) in group II, 
! patient (3%) in group III and not found in group I. 
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NO. OF PATIENTS 



COMPLICATIONS INDIFFERENT GROUPS 


□ Group 1 (Thiopentone 2.5%) 

□ Group 2 (Propofol 0.5%) 

□ Groups (Propofol 1%) 


Hiccup Abn. Limb Thrombophl. Nausea & Awareness 
mov. Vomiting intraop. 


COMPLICATIONS 



Tabic Xi 

Patients Acceptance 



AC'CF.PT.ANCE 

CROUP-! 

CRt)l!P-iI 

1 

1 

{;R01!P-1!! I 

i 


Number 

% age 

n 

Number ^ 

% age 

Niim tier 

% age 

i) 

Good 

4 

13 


23 

9 

30 

2) 

Satisfactory 

15 

50 

19 

63 

16 

53 

3) 

1 Bad 

3 

10 

1 

3 

1 

3 

4) 

Could not say 

8 

26 

3 

10 

4 

1 

5 


Table (Xi) shows that induction was good in 9 patients (30%) in group 
111, 7. patients (23%) in group II and 4 (13%) in group I. 

Induction was satisfactory in 19 patients (63%) in "roup H, 16 patients 
(53%) in group III and 15 patient (50%) in group I. 

induction was bad in 3 patients (10%) in group I and 1 patient (13%) 
each in group II and II. 3 patients (10%) in group II and 4 patient (13%) in 
group 111 could not say about induction. 
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10. OF PATIENTS 



□ Group 1 (Thiopentone 2.5%) 
S Group 2 (Propofol 0.5%) 

H Group 3 (Propofol 1 %) 


ACCEPTANCE 







DISCUSSION 

The introduction ot Propofol into clinical practice of intravenous 
anaesthesia has put yet another feather in the cap of anesthesiology, it is a 
remarkable success, achieved by the anesthesiologist. 

Propofol allows smooth, sate and rapid induction in one-arm brain 
circulation time. Redistribution quickly clears it from the blood rich organ 
and, unlike Thiopentone it does not accumulate in the body. This allows 
Propofol infusions to be used to maintain anaesthesia, l.ess postoperative 
nausea and vomiting and faster emergence are charaterised by the absence of 
post operative confusion and sedation. Rapid recovery from anaesthesia 
would be advantageous in obstetric patients because of the increased risk of 
aspiration which may occur in the post-operative period. Seeing the foresaid 
ad\antage of Propofol it was decided to evaluate its use for induction of 
anaesthesia in comparison to conventional intravenous anaesthetic 
T'hiopentone sodium for caesarean section. 

The analysis of data obtained from observation made on 90 pregnant 
women of AS,'\ grade 1 and II undergoing elective caesarean section under 
general anaesthesia, induced with either Thiopentone sodium 2.5% (group 
I)/Propofoi 0.5% (group Il)/Propofol 1% (group III) depicted that maximum 
number of patients (47.7%) belcffig to age group of 21-25 years (I able - I) 
and weighing (50%) 51 - 60 Kg (Table - II). Though age has no correlation 
with the selection of inducing agents. 
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induction time was observed to be fastest with !% Propofoi than 
Thiopentone sodium and Propofol 0.5%. Mean induction time was 
maximum (70.5 + 19.58 seconds) in group II, minimum (40.1+6.1 1 seconds) 
in group II! and in between (47.2+7.26 seconds) in group 1 (Table ill). Our 
tinding ot rapid induction with Propofol is in conformity witli Kolur P.F. et 
a! (2000). 


Thiopentone Sodium and Propofol exert their action through GABA 
receptors. Thiopentone Sodium and Propofol being highly lipophilic in 
nature rapidly crosses the blood brain barrier thus accounting for their rapid 
onset of action. 

The doses used for induction was fixed according to body weight 
which was adequate to reach the induction criteria i.e. loss of eyelid relle.x in 
group 1 (5 mg kg body weight) and II and III (2 mg/kg body weight). I\’o 
patients required additional doses for induction of anaesthesia. Doses used 
by Gint T. et al (1990), Celieno D, et al (1989) were almost similar. 


In present study there was a highly significant (p < 0.01) increase in 
mean pulse rate from preinduction values at induction, during intubation, 5 
min, 15 min, 30 min and 45 min after intubations (Table IV). Thus 
confirming the views of Valtonen M. et al (1989), Siafaka et al (1992) and 
Kotur P.F. et al (2000), who found a similar rise in mean pulse rate in all the 
groups. 


Since Thiopentone produces peripheral vasodilatation causing pooling 
of blood in the extremities and reduction in the venous return to the heart 
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leading thereby to decrease in cardiac output. There is some degree of 
tach\ca!dia (10%-20%), which with lower doses contribute to niaintenance 
td the blood pressure and cardiac output. Higher doses causes increasing 
nuocaidial depression and vasodilation but tolerable with normal 
cardiovascular system. 

Propotol decreases the arterial blood pressure during induction of 
anaesthesia. An induction dose ot 2 to 2.5mg/kg produces a 25 — 40 percent 
reduction ot systolic blood pressure. Similar changes are seen in mean and 
diastolic blood pressure. The decrease in arterial pressure is associated with 
a decrease in cardiac output/cardiac index (ssl5%), stroke volume index 
(^20%) and systemic vascular resistance (15 - 25%), left ventricular stroke 
work index is also decreased («30%). Heart rate does not change 
significantly after an induction dose of Propofol because it either resets or 
inhibit the barorefiex, thus reducing the tachycardic response to hypo 
tension. 

In all the groups show rising tendency in blood pressure (systolic and 
diastolic) particularly at intubation varied significant to highly significant. In 
group HI there is early return of blood pressure to pre-operative level at 5 
min after intubations, in group I return of blood pressure at 15 minute after 
intubation’s while in group 11 blood pressure was raised throughout the 
surger}'. 

Moore J. et al (1989) found that haemodynamic response to Propofol 
and thiopentone Were similar. Gin T. et al (1990) concluded that post 
induction arterial pressures were similar to pre-induction values with no 




differences. Following intubation, the rise in systolic arterial pressure was 
greater in the Thiopentone group. In the Thiopentone group, arterial 
pressure were slower in returning to baseline values. 


\ au G. et al (1991) found that hypertensive response alter intubation 
was of shorter duration in the Propofol group compared with rhlopentone 
group. Djordjevic B. et a! (1998) concluded that following induction of 
anaesthesia a significantly greater decrease of blood pressure was found in 
the Propofol group, when compared with the patients in i'hiopentone group. 

.•\11 the patients were preoxygenaled for 3 to 5 minutes with 100% 
oxygen which was continued during induction and with onset of apnoea, 
patients were ventilated manually with 100% oxygen. .A.fter intubation, 
patients were maintained on'N^O and O: (60% and 40% respectively), there 
fore arterial oxygen saturation was maintained similar in ail three groups. 

.‘\pgar scores were found 8 at 5 minutes in all three groups, although 
lowest .Apgar score at 1 minute was found in group II (5.8 + 0.88), where as 
highest was in group I (6.5 + 1.77), but difference between group I and 11, 
and group I and HI was statistically insignificant. Our finding is in 
conformity with Kanto J. et al (1990) concluded that on the basis of Apgar 
scores and blood gas analyses of the feto-placentai unit. Propofol appears to 
be a safe alternative to other available induction agents. Siafaka 1. et al 
( 1 992) found that there was no significant neonatal depression as assessed by 
.Apgar .scores and blood gas analyses. Gin T. et al (1993) concluded that 
neonatal apgar scores, neurobehavioural testing and umbilical 
catecholamine, blood gas tension and o.xygen content analysis were similar 
between Propofol and Thiopentone groups. Zamora E. et al (1994) studied 
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the ettects on the new born infant of thiopental and Propofol used in 
anaesthetic induction in caesarean section, he concluded that if the induction- 
extraction interval is 10 minutes or less, both thiopental and Propofol given 
in a single dose for induction of genera! anaesthesia in all types of caesarean 
section are equally safe for the new born infant. 

Pain on injection was experienced by 2 patients (6%) each in group I 
and HI, and 1 patient (3%) in group H. Thrombophlebitis had occured in 3 
patients (10%) in group 1, 1 patient (3%) in group HI and none in group 11. 
These complications in group 1 are due to alkaline nature of solution and 
more frequent when small veins are used for induction. Abonormal limb 
movements are seen in 3 patients (10%) each in group II and group III. 

.A.pnoea had occured in all 3 groups but maximum 8 patients (26%) 
each in group I and HI, and minimum 4 patients (13%) in group II. Propofol 
affects the respiratory .system in a manner qualitatively similar to the action 
of Thiopentone. Taylor M.B. et al (1986) and Goodman N.W. et al (1987) 
confirmed this result. Apnoea after an induction dose of Propofol ; The 
incidence and duration of apnoea appear to be dependent on dose and speed 
of injection. An induction dose of Propofol results in a 25 to 30 percent 
incidence of apnoea. This was concluded by Sanderson .1.11. el a! (1988) and 
Tav lor NI.B.etal( 1986). 

Cough was experienced by 1 patient (3%) and hiccup by 2 patients 
(6%) in group I, while none of these complication in group II and HI. Higher 
incidence of cough and hiccup in Thiopentone group is due to heightening ot 
laryngeal reflexes. Barker P. et al (1992) suggested that laryngeal reflexes 
are more active after induction with thiopental than with equivalent doses of 
Propofol. 
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Nausea and vomiting was found in 10 patients (33%) in group i, none 
in group ii and III, Absence of nausea and vomiting in Propofol group is 
contlrmatory to finding of Me Collum ll.S.C. et a! (I«88), who concluded 
that Propotol posses significant antiemelic activity at low doses. Propofol 
has been used successfully to treat post operative nausea in a bolus dose of 
1 0 mg by Borgeat A. et. al (1992). 


Awareness intra-operatively was found in 2 patient (6%) in group 1! 


and in I patient (3%) in group III, and not found in group i. In conformity of 
it Kelly J.S. et a! (1992), who concluded that awareness during surgery at 
higher infusion rate has been found. Celleno D.et a! (1993) concluded that 
electroencephaiographic patterns showed a light depth of anaesthesia with 
Propofol and midazolam between anaesthesia induction and delivery as 
compared to Thiopentone sodium, confirmed by the presence of clinical sign 
of light anaesthesia in .50% of Propofol patient and 43% of midazolam 


patient. 


•Acceptance of induction phase was good in 4 patients (13%), 
satisfactory in 15 patients (50%) and 3 patient (10%) complained about bad 
e.xperience during induction and 8 patients (26%) could not say in group I. 
This comparison of acceptance of induction is entirely subjective. 

In group II, acceptance of induction phase was good in 7 patients 


23%) satisfactory in 19 patients (63%), bad in 1 patient (3%) and 3 patients 


( i 0%) could not tell. 


.Acceptance was good in 9 patients (30%) in group 111, salislactory in 
16 patients (53%), bad in 1 patient (3%) and 4 patient (13%) could not tell. 


Compared to patients of group II and III, patients of group I remains 
sedated for prolonged period after surgery although they are arousable. 


Urns it appear that Propofol is as good as Thiopentone as an induction 
agent tor obstetric anaesthesia in the sense that it preserves materno-foetal 
well being. It appears to have an edge over the later drug by producing rapid 
and clear headed recovery and absence of nausea vomiting. Thus minimizing 
the chances of post operative aspiration pneumonitis. 
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On completion of the study and analysis of the data obtained, 
toi lowing conclusion vvas derived at; 

1 ) The induction time w^as found to be shortest with Propofol i°/o (40. 1 + 
6. 1 1 seconds) as compared to Thiopentone 2.5% (47.2 + 7.26 seconds) 
and Propofol 0.5% (70.5 + 19.58 seconds). 

2) Induction vvas smooth with both Propofol (0.5 or 1%) and 
Thiopentone (2.5%). 

3) Stability of pulse and blood pressure with Thiopentone (2.5%) and 
Propofol (1%) induction were comparable and better than Propofol 
0.5% induction. 

4) Maintenance of arterial oxygen saturation was good with ail three 
agents. 

) Incidence of respiratory depression was similar with Propofol 1% in 
comparison to Thiopentone sodium 2.5%, less with Propofol 0.5%. 

6) Apgar scores at i ,2,5,10 and 30 minutes were comparable between all 
groups, was more with Propofol 1% than with Propofol 0.5% and 
Thiopentone sodium 2,5%. 

7) Incidence of complications like 

(a) Pain on injection were similar with Propofol 1% and 
Thiopentone 2.5% while less w'ith Propofol 0.5%. 
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(b) Thrombophlebitis occurred more with Thiopentone than with 
Propofol 0.5% and !% 

(c) Abnormal limb movements were found only with Propofol 
0.5% and i%, not with Thiopentone group. 

(d) Cough and hiccup were found only with Thiopentone not with 
Propofol 0.5 or 1%. 

(e) Apnoea had occurred equally with Propofol 1% and 
Thiopentone sodium 2.5% but less with Propofol 0.5%. 

8) Incidence of nausea and vomiting was nil w'ith Propofol 0.5% and ! %, 
while 33% with Thiopentone sodium 2.5%. 

0) Incidence of awareness during induction was found more in Propofol 
0.5% (6%) than Propofol 1% and Thiopentone sodium 2.5%. 

10) The over all acceptance of induction was higher with Propofoi 1% 
than with Propofol 0.5% and Thiopentone sodium 2.5%. 

Thus it was concluded that Propofoi 1% is an effective, safe and 
reasonable atternative to Thiopentone sodium 2.5% as an induction agent for 
genera! anesthesia for caesarean section. 
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SUMMARY 


The present study was conducted on 90 young pregnant patients of ASA 
grade 1 and I!, in the age from 18 to 35 years admitted in the department of 
iiynaecoiogy and obstetrics M.L.B. Medical college and hospital Jhansi 
scheduled for elective caesarean section under general anaesthesia. Hach 
selected patient was randomly assigned to one of the three following group 
containing 30 patients each and depending on the induction agent used 


Group I 


Thiopentone sodium 2.5% (5 mg/kg body weight) 


Group 11 - Propofol 0.5% (2 mg/kg body weight) 

Group ill - Propofol i% (2 mg/kg body w'eight) 

Patients were subjected to a thorough pre-antiesthelie checkup including 
detailed clinical liistory and clinical examination Required investigations were 
done. .All patients were assured and reassured during pre-anaesthetic checkup. 
Proposed technique of anaesthesia was explained to every one and an informed 
and written consent was in detail taken. Premedication was done with injectirn 
Metoelopramide (0.2 mg/kg body weight) and injection Ranitidine (1.0 mg/kg 
body weight) intrarnuscuiarly, 45 minutes before induction of anaestlresia. 
injection Atropine (15 pg/kg body weight) was given intravenously 5 minutes 
before induction of anaesthesia inside the operation theatre through an I/V line 
preset using 5% Dextrose solution. Preoxygenation was done with 100% 
oxygen for 3-5 minutes Patient were induced by either Thiopentone .sodium 



5 mg kg body weiglit (Group - !) or Propofol 2 mg/kg body weight 0.5% 
solution (Group !!) or Propofol i% (Group III) through slow I/V injection over 
a period of 30 seconds. Ventilation was assisted with 100% of oxygen as and 
when apnoea occurred. Laiyngoscopy was then performed under the effect of 
sLixamethoniuni in do.ses of 1.5 mg kg-i body weight and proper size 


endotracheal tub 


introduced atraumatically. Patients were then connected to 


E3ovle's Basic Anaesthetic machine via Bain's rebreathing anaesthetic circuit 
and i.P.P.V started. 


.Anaesthesia was maintained with 02 and N20 in a ratio of 40:60 and 
vecuronium bromide and intermittent positive pressure ventilation On 
completion of surgery residual neuromuscular block was reversed by 
neostigmine (45 pg/kg body weight) and Atropine (25 pg/kg body weight) I/V 
slowly. 


During induction following data were observed and recorded : 

1 ) Pain on injection 

2) induction time in seconds from injection to spontaneous closure or 
loss of eyelid reflex 

3 ) Pulse rate j During induction during 

I intubation and then at 

4) Blood pressure - Systolic and diastolicr 

regular interval til! the 

5) .Arterial oxygen saturation J end of surgeiy. 

6) Abnormal limb movements 
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7 ) Presence or absence of apnoea 
S j Side effects if any like cough and hiccup 
P 'i A pgar scores 

10} Post operaiiveiy patients were enquired about ticceptancc with 
particular reference to induction phase and any incidence of 
awareness during anaesthesia. 

On completion of the study and analysis of the data obtained, following 
conclusion was derived at: 

1) Fhe induction time was found to be shortest with Propofol 1% 
(40.1 i; 6.1 1 seconds) as compared to Thiopentone 2.5% (47.2 + 
7.26 seconds) and Propofol 0.5% (70.5 + 19.58 seconds). 

2) induction was smooth with both Propofol (0.5 or 1%) and 
TTi i o pe it t o n e ( 2 . 5 % ) . 

Stabilit)' of pulse and blood pressure with Thiopentone (2.5%) and 
I’ropofo! (1%) induction were comparable and better than Propofol 
0 . 5 % induction. 

4) Maintenance of aiterial oxygen saturation was good with all three 
agents. 
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Incidence of respiratory depression was similar with Propofol 1% 
in comparison to Thiopentone sodium 2.5%, less with Propofol 
0.5‘?'o. 

Apgar scores at 1,2,5,10 and 30 minutes were comparable between 
all groups was more with Propofol i% than with Propofol 0.5% 
and Thiopentone sodium 2.5%. 

Incidence of complications like 

(a) Pain on injection were similar with Propofol !% and 
Thiopentone 2.5% while less with Propofol 0.5%. 

(b) Thrombophlebitis occurred more with Thiopentone than 
with Propofol 0.5% and 1% 

(c) Abnormal limb movements were found only with Propofol 
0.5% and !%, not with Thiopentone group. 

(d) Cough and hiccup were found only with Thiopentone not 
with Propofol 0.5 or 1%. 

(e) Apnoea had occurred equally with Propofol 1% and 
Thiopentone sodium 2.5% but less with Propofol 0.5%. 

Incidence of nausea and vomiting was nil with Propofol 0.5% and 
1 %, while 33% with Thiopentone sodium 2.5%. 



0) Incidence of awareness during induction was found more in 
Propotol 0.5/O (6%) than F’ropofol 1% and Thiopentone sodium 
2.5%. 

10 ) The over all acceptance of induction was higher with Propofol i% 
than with Propofol 0.5% and Thiopentone sodium 2.5%. 

Thus it appears that Propofol is as good as Thiopentone as an induction 
agent for obstetric anaesthesia in the sense that it preserves matenio-foetal well 
being. It appears to have an edge over the later drug b) producing rapid and 
clear headed recoverv’ and absence of nausea and vomiting thus minimizing the 
chance of post-operative aspiration pneumonitis. 
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